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ABSTRACT

The main purpose of the study is to explore thenghan export competitive advantage of Japan, Ch8wuth
Korea and Taiwan in the US market and to study kdrethe structure of export industry is changingeach country,
by using the two-digit industries as the basis domlysis, and the every three-year average vanmmaid revealed
comparative advantage (RCA) to understand the etdraent rate and reducing rate of comparative acagmtof
industrial export. Thus, whether the change in ogkpcompetitive advantage was related to the stgftiof
comparative advantage between areas was analyzedsimg the RCA correlation coefficients for eachurtoy.
Finally, the size of change in export industry stare and whether each country was following theettgoment of or
competing with each other, was explored using tk&A Rorrelation coefficients for each country. Tiesearch
concluded the demonstration of significant positeerelation between South Korea and Taiwan’s ekpooducts to
the US, while the pattern of Taiwan’s export praguo the US followed Japan, but not at the sante @& Japan yet,
and the pattern of China's export products to tH# fdllowed Taiwan’s route of development closelntwe forward.
Keywords: Competitive Advantages, HS (Harmonized System)Cedeealed Comparative Advantage (RCA Index)

INTRODUCTION

Taiwan is an island-type economic entity where etgpoontribute to Taiwan's economic growth at ayJvarge
ratio. However, the 2008 financial tsunami hasseduthe mainly international market-oriented Taiveaonomy to
suffer greatly, plus the rapid export growth of Mand China in recent years, and the growth of G@@Pcapital in
South Korea in recent years that even surpassedamahave all played a role. In addition, accordingthe
flying-geese model, whether Japan's export prodoctse US were to a certain degree replaced byafaand South
Korea’s, and South Korea and Taiwan'’s were to tagedegree replaced by Mainland China’s, or Jagéma, South
Korea and Taiwan’s export products to the US maaketexhibiting competitiveness concurrently, cerewhether the
export industry structure in each country was cednig still open to analysis. In the ever-changimgrnational
environment, the understanding of the situationJapan, China, South Korea, and Taiwan’'s exporthéoUS to
upgrade Taiwan's competitiveness is an importanieis

This study first calculated the export to the USrkmafrom 1996 to 2007for Japan, China, South Koeeal
Taiwan's HS (Harmonized System Code) two-digit sty (total of 98) categories. It uses the evdmed-year
average variation of “Revealed Comparative AdvaatdRICA” to understand the enhancement and reduciteg of
comparative advantage of industrial exports; furiiealyzes the changes in export competitive adggnto be the
industry of competition or shifting market betwesaich country by RCA correlation coefficients; figaby using the
RCA correlation coefficients to explore the expmrmpetitive advantage development model, it deteemthe scale of
changes in industrial structure in the same amgwhether the correlation of the development maddifferent areas
as follows development or is in competition withcleaother. The study expects to realize the ingalsstructure
changes the development model, and the ups andsdofriindustrial competitiveness for Japan, Chirayts Korea,
and Taiwan’s exports to the US market.
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LITERATURE REVIEW

In the theory of export comparative advantage,gkgort market share theory only considers eachsings
export market share without any consideration efédhonomic scale of each country, while the RCAxnadhich was
earliest used in 1965 by Balassa for internaticoahparative advantage analysis, holds that comparativantage can
be demonstrated by the observed trade model (Bald965). It has the advantage of taking eachtcgsreconomic
scale into account for each industry’s export madteare that enables the use of the same indegpiegent the
comparative competitiveness of the same produetdeat each country or of different products in thene country.
Its disadvantage is the inability to distinguisk #ffect of natural factors or trade policies, bytrovides the index for
the shifting of regional comparative advantage.

A considerable amount of literature has adoptedRé index for the study of national comparativeattage,
some examples are as follows: Liu Pang-Tien anéiCihen-Lin (1988) took market share, RCA index emlstant
market share for the analysis of Taiwan’s manufaroguindustry export competitiveness to OECD (Oigation of
Economic Corporation Development) and found Taiwananufacturing industry export competitivenessatik first
among the four little tigers of Asia, and Mainlaf@@ina’s export competitiveness was higher than med@ and
Thailand, while Taiwan and South Korea's export petitiveness in the OECD market was close. Lel&)9
selected the RCA index of 10 East-Asian economtiitiesi exports to the US market to compare theralation
coefficients between countries and at differentqur in the same country to understand the dynaimnges in each
country’s export model. Ching Hsin-tsu (2000) ctdted the RCA for Taiwan and five ASEAN countrigglustries of
export to US to explore their comparative competitiess and to check the similarity in competititracture for each
industry in each country by correlation coefficent Bender and Li (2002) calculated the RCA indexHast-Asian
economic entities, South-East Asian countries aatinLAmerican countries to explore the shifting cofmparative
advantage between the three regions, while thidystises the correlation coefficients between imikstto analyze
whether the changes in export model were correlaiightl regional comparative advantage shifting —-ekplore the
industries of competition or shifting market fopaa, China, South Korea, and Taiwan’s exports tonté8kets. Lee
(2003) used the RCA index to inspect the exportpamative advantage for Canada and another 31 éesiatnd found
Canadian industries to become sector-professi@alibiarmaid (2005) applied RCA index and variatiate to
explore the changes in comparative advantage fdr maustry from 1997 to 2005 in Ireland. Clarlew§er, Charles
and Spinkle (2005) divided the US into 8 regiond ased the production and export data of each megicalculate the
correlation coefficients of RCA for the same regimom 1987 to 2000. If the correlation coefficieist high, it
represents the industrial structure becomes smalléhe correlation coefficient is low, it reprege the industrial
structure becomes larger.

This study analyzes the RCA correlation coefficienft Taiwan, Mainland China, South Korea, and Japaport
to the US from 1996 to 2007, to understand theetation between export structure of these couniriethe same
period and in different periods by further analysisrelation coefficients between countries in $aene period and in
different periods. In addition, the study reviewdgtrature regarding changes in the ranking of cuntry’s
comparative advantage due to joining regional trgamips. Wu Chia-hsun and Hsu Shih-hsun (2004)ieapphe
RCA index to conduct the comparative analysis ofldwide and bilateral export competitiveness foiwemn, New
Zealand and Australia; Utkulu and Seymen (20043 usee different types of RCA measurement methothadasis,
and used the correlation coefficients to test Tyiskexports to the European economic entity froB & 2003 to see
whether customs’ unions had any significant compagaadvantage and competitive effects on a traddeihand to
explore the stability of the nine RCA measuremeethuds. The research results found considerabklist for
different RCA measurement methods, and althougtRtBA index has some short-comings, it provideseduligool for
the inspection of comparative advantage. This ystatbo wishes to provide more information for Taivga
competitiveness through the RCA index analysis.

Most Taiwan’s literature only conducted market cetitpve analysis or explained the correlation fopert
comparative advantage products by correlation mefits, while foreign literature has included tthgnamic RCA
variation analysis. This study in addition to th&irther analyzes the correlation coefficientswestn different
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countries in the same period and in different pisito understand the correlation of export strectaodel between
countries in the same period and in different pksio

METHODOLOGY

Research Methods

Regarding the significance and model of RCA, variarate and correlation coefficient, function dirditation
are explained respectively as follows:
The significance and model of RCA

The Revealed Comparative Advantage (RCA) index mélam export market share of i industry (or profotia
country in the world, averaged by that countrytakexport share of the world’s total counties’ exp

X K quk
2 2 X )
j

j i

k
Xij 1 the export value of j country’s i industry in kgien

X : - : .
Zj: U @ the total import value of i industry in k region
X county i kred

i I : the total export value of j country in k region

> X e o ncreg
i j : the total import value in k region

Basically, RCA>1 means the share of the importatibnproduct from j country to k country is greatban the
share of importation of k country from j countrye.ithe RCA has taken the trade scale of the ergocbuntry into
account. Therefore, the comparative competitivertdsthe same product in different countries, @& tlomparative
competitiveness of different products in the samentry can be compared using RCA. According to gkeeral
definition, the judging of the comparative strengtid weakness of export competitiveness of a cgntrdustry can
be described as follows: RCA>2 means an industwynigeextremely strong export competitiveness; whiteRCA< 2
means an industry having strong export competitgsnand 0.8 RCA<1 means an industry having weak export
competitiveness; RCA 0.5 means an industry having extremely weak exgmripetitiveness.

From the changing trends of RCA, the competitiverefsa product can be analyzed as gradually sthengt or
steady or degraded. And from each country’s catie coefficient of RCA, it can be expected théether there is
any correlation to the changes of export modeliffergnt regions will be understood. Thereforas thtudy applies
the RCA index as the basis for analysis.

The variation rate of RCA value and the correlatamefficient
1. Variation rate

RCA variation rate =( RCA;- RCAy) / RCAq (2)

RCA, : the RCA value at period o for i industry

RCA; : the RCA value at period t for i industry

RCA; - RCAy : the variation of RCA value from period o to peritddr i industry

If RCA variation rate is a positive figure, it meathe strengthening of comparative advantage freriog o to
period t for i industry; if it is a negative figyré means the weakening of comparative advanteg®a feriod o to
period t for i industry.

2. The correlation of RCA value in the same period

From which, whether the change in export modebisatated to the shifting of regional comparatidvantage
or not, can be explored. This study applies trerlCét al (2005) method if the RCA value becomeal&nin certain
regions but becomes larger in other regions, ardcthrelation coefficient significantly shows theiféng effect of
export comparative advantage. If a certain inguistia certain region obtains comparative advantadbhe same time,
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becomes more competitive, and the correlation mefit also shows positive correlation, it reprdsetihat these
industries to a certain degree are competing véatthether in these regions.
3. The correlation coefficient of RCA value in diffeteperiods

The dynamic changing method of comparative advanteas developed by Kreinin and Plummer (1994), Wwhic
makes the correlation coefficient by the rankindR@fA value in different periods. If the correlaticoefficient is higher,
it represents the change in industrial structusarialler.

Corr. (RCAy, RCA,) : the correlation of RCA value from period 0 to peribin the same region or different
regions.

(1) If the correlation coefficient of RCA value fromnaed O to period t in the same region is highgppresents the
industrial structure change is small from periot @eriod t; conversely, if the correlation coaffiat is low, it
represents the industrial structure change is large

(2) If the correlation coefficient of RCA value fromnaed O to period t in different regions is highrépresents the
model of comparative advantage development inficeregion is following another region.

The function and limitation of RCA
The advantage of RCA value is to take each coungbnomic scale into account for each industryjsoet
market share that enables the use of the same todepresent the comparative competitiveness estime product
between each country or of different products amgame country.
However RCA is not a perfect index and has theWilhg shortcomings:
1. The inability to explain RCA improvement due toural factors or trade policy factors.
2. ltis possible that the country’s export occupiegry small ratio of the import country, therefanely a small ratio
of increase in a certain industry of that countgrports could cause considerable change to the RCA
3. It contributes the change in export market sharaptetely to the upgrade of competitiveness of titustry itself
without discussing other changes in the overalicstiral factors.

RESULTS OF ANALYSIS OF REAL EVIDENCE

The Exploration of RCA Variation and Analysis of Enhancement Rate and Reducing Rate

The study first explores Japan, China, South KarghTaiwan’s export market share in the US marketell as
the number of industries of each scope of the R@¥ex to understand the situation of trade perfooeanf each
country in the US market. Mainland China’s expogrket share in the US has increased the most, thheraverage
of 7.16% in 1996-1998 to the average of 15.5% in 2608007, while all three other countries had declininarket
share. From 19962007, the total import growth rate in the US wa$.88%, and 524.01% in Mainland China,
109.94% in South Korea, 28.05% in Taiwan and 26.28%ajen (Table 1). The growth rate of Mainland @Isin
export to the US is higher than the US total imgmawth rate, with significant increase in the U®art market share,
indicating increasing importance to the US.

During the two periods of time from 19961998 and from 20052007, the number of industries that have RCA
value greater than 1 for Taiwan and Japan’s expottte US which means the number of industriesrtatlie above
strong export competitiveness has increased, whédimland China maintained the 36 strongest itents South Korea
decreased from 21 items of industry to 19 iteminiddfistry.

Table 1: The export market share, export growth rae of Japan, China, South Korea and Taiwan’s exporto the
US and the US total import growth rate and the analsis of RCA average value and the number of scopkeins

Year Export RCAZ=2 1=RCA< 2 RCA=1 The annual | Growth ratg Total import
country Number of Number of Number of average % of| % of export] growth rate
industry industry industry the US import| toUS |% of the US

share occupied
by export to US

Taiwan 13 11 24 3.72 10.74
China 20 16 36 7.16 38.16
South Korea8 13 21 2.71 5.68 155
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1996 ~|Japan 3 11 14 13.94 5.78
1998 All 4|/ ya e 27.53 14.05

countries

Taiwan 13 15 28 2.03 9.98

China 19 17 36 15.50 32.03
2005 ~|South Koreall 18 19 2.51 8.64 16.75
2007 Japan 5 13 18 7.89 541

All 4|/ S/ e 27.93 29.97

countries

Taiwan / / / 2.88 28.05

China 10.79 524.01
1996 ~|South Korea / / 2.85 109.94 146.89
2007 Japan 10.84 26.28

All 4|/ ya e 27.36 152.10

countries

Source: Calculated by The Author.

In order to obtain the concept of the pattern ckanglapan, China, South Korea, and Taiwan’s expdtie US
from the period of 1996 to 2007,we referred to ithethod of Bender and Li (2002) to use the firse¢hyear RCA
average (1996-1998) and the last three-year RCA average (200807) for the period of study, to calculate forleac
sector of the nation group, of which the averagaukhbe regarded as the real RCA index for eactoset the start
and end of this period, and the changes in th@ssed®CA average values can be provided as thegthgrindex of the
export pattern.

The following calculations analyze the RCA averagkies for 1996-1998 to be compared to the RCA average
for 2005~2007:

1. Taiwan’s export to the US market

(1) The HS two-digit industries that improved by ovef&with the 2005-2007 RCA average value greater than 1
(indicating export RCA improved and having stroxpa&t competitive advantage) are: 25, 72, 93, 8,54,
85, 55, 40, 56, 70 (Table 2), especially the 4 gehindustry at front were strengthened over 200%.

(2) The HS two-digit industries that degraded by ov@¥5with the 1996-1998 RCA average value greater than 1
(indicating having strong export competitivenesarip1996~ 1998, but the export RCA was degraded during
2005~2007are: 42, 63, 66, 94 (Table 2), and these indugems need to be focused on.

(3) The HS two-digit industries with the 1996.998 RCA average value and the 2602807 RCA average value
all greater than 2 (indicating the industrial itemaintained extremely strong export competitiveragbsantage)
are: 55, 58, 60, 65, 73, 82, 83, 92 (Table 3).

2. Mainland China’s export to the US market

(1) The HS two-digit industries that improved by oveéfswith the 2005-2007 RCA average value greater than 1
are: 86, 84, 49, 70, 55, 73 (Table 2).

(2) The HS two-digit industries that degraded by ov@¥e5wnith the 1996-1998 RCA average value greater than 1
are: 57, 50, 91, 67, 36 (Table 2).

(3) The HS two-digit industries with the 1996.998 RCA average value and the 260807 RCA average value
all greater than 2 are: 5, 42, 43, 46, 63, 64,665,67, 92, 94, 95, 96 (Table 3), indicating théustrial items
maintained extremely strong export competitiversgbsmntage.
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Table 2: Analysis of the 1996-1998 RCA average value and the 208652007
RCA average value of Taiwan, mainland China’s expdrto the US market

Taiwan’s export to the US market Mainland Chinapat to the US market
HS 1996~ |2005~ |Variation HS 1996~ | 2005~ | Variation
1998 | 2007 | rate 1998 2007 |rate (b-a)
RCA | RCA | (b-a)/a RCA RCA la
averageaveragg average| average
value | value value (a)|value (b)
(a) | (b)
25 Salt; sulphur; earth  al0.0167 {1.4111|83.6650|86 Railway or tramwa|0.1642 | 1.2222 | 6.4428
stone; plastering materials, lif locomotives,
and cement rolling-stock & partg
thereof; track fixture
fittings & parts thereo
mechanical traffi
signaling equipment
72 Iron and steel 0.32941.8141|4.5073 | 84 Nuclear reactor{0.5807 | 1.6097 | 1.7721
boilers, machinery ar
mechanical appliance
part thereof
93 Arms and ammunition; paf0.6488 [2.0340(2.1350 |49 Printed bookg0.6946 | 1.8659 | 1.6864
and accessories thereof newspaper, pictur
&other products of th
printing industry
manuscripts, typescrig
& plans
89 Ships, boats and floatil1.5214 [4.7667|2.1331 | 70 Glass and glassware 0.7664  1.3881  0.8112
structures
98 Articles of Special Trade al0.3809 [1.0654|1.7972 |55 Marmmade stapl0.6210 | 1.0833 | 0.7445
Good Unclassified fibres
54 Man-made filaments 0.910R2.0585(1.2614 | 73 Articles of iron 011.1583 | 1.8457 | 0.5935
steel
85 Electrical machinery {1.6658 [2.9795|0.7886 |57 Carpets and oth{2.5051 | 1.0581 | -0.5776
equipment & parts thereq textile floor coverings
sound recorders & reproduce
television image & sourn
recorders &reproducers
55 Man-made staple fibres 2.0719.5694|0.7228 | 50 Silk 3.7778 | 1.6667| -0.5588§
40 Rubber and articles thereof  0.867YB4862|0.7136 | 91Clocks and watch¢2.2242 1.0708 | -0.5186
and parts thereof
56  Wadding, felt an(0.7024 |1.125 | 0.6017 |67 Prepared feathers |11.3333 | 5.625 -0.5037
nonwovens; special yarrn down & articles made
twine, cordage ropes and cak feathers or of dow
and articles thereof artificial flowers; article
70 Glass and glassware 0.77%1.1743|0.5150 |of human hair
42 Articles of leather; saddle|1.1154 |0.3614|-0.6760
& harness; travel good
handbags, articles of animal gut
63 Other products madeof|1.6984 [0.6111|-0.6402
textile articles; sets; wo
clothing and worn textil
articles; rags
66 Umbrellas, sun umbrellg2.4444 |1 -0.5909
walking-sticks, seasticks
whips, ridingerops and par
thereof
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94 Furniture; bedding & similg2.3625 [1.0467|-0.5570
stuffed furnishings; lamps
lighting fittings; illuminateg

signs, illuminated namplates &
the like; prefabricated building

Uy

Source: Calculated by the author.

Table 3: The analysis of the HS two-digit industrie with the 1996~1998 RCA average value and the 20652007
RCA average value greater than 2 of Taiwan, mainlath China’s export to the US market

Taiwan’s export to the US market

Mainland Chinapa@t to the US market

HS 1996  ~|22005 ~|HS 1996  ~|22005 ~
1998 RCA2007 RCA 1998 RCA2007 RCA
average |average average |average
value value value value

55 Man-made staple fibres 2.0719 3.5694 | préducts of animal origin, n|3.3333 2.5833

elsewhere specified or included

58 Special woven fabrics; tuft{6.3889 6.5833 36 Explosives; pyrotechn|5.3333 2.6667

textile fabrics; lace; tapestri products; matches; pyropho

trimmings; embroidery alloys; certain  combustib

preparations

60 Knitted or crocheted fabricy 6.9345 5.1222 Raw hides and skins(oth6.9933 4.6453

than fur skins)

65 Headgear and parts thereof  4.4697 2.375 43 Kos @and artificial fun2.2222 2.2778

manufactures thereof

73 Articles of iron or steel 3.1415 3.4321 Mdanufactures of straw, |9.8889 5.2222

esparto or of other plaitir
materials; basket ware an
wickerwork

82 Tools, implements, cutle3.7023 4.4722 63 Other products made|3.d458 2.9877

spoons and forks, of base me textile articles; sets; wor

parts thereof of base metal clothing and worn textil

articles; rags

83 Miscellaneous articles of bg3.9780 3.9715 64Footwear, gaiters and 17.4940 4.6739

metal like; parts of such articles

92 Musical instruments, pai2.3590 3.5053 65 Headgear and parts thereof  3.3758 3.9213

and accessories of such articlgs 66 Umbrellas, sun umbrellg8.6667 6.3333

walking-sticks, seasticks

whips, ridingerops and par

thereof

67 Prepared feathers & down|11.3333 5.625
articles made of feathers or

down artificid flowers; article

of human hair

92 Musical instruments, pal2.6667 2.4901
and accessories of such articles

94 Furniture; bedding & similg3.0190 3.0945
stuffed furnishings; lamps

lighting fittings; illuminatec

signs, illuminated name-platés

the like; prefabricated buildings

95 Toys, games and spo7.9050 5.2275
requisites; part and accesso

thereof

96 Miscellaneous manufactur|2.8618 2.8855
articles

Source: Calculated by the author.
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3. South Korea’s export to the US market
(1) The HS two-digit industries that improved by ov@eb with the 2005-2007 RCA average value greater than

lare: 25, 89, 87, 52, 40 (Table 4). Among themwaai also improved export competitiveness with gjron
export competitiveness advantage for the “25”, ,8¢0"industries.

(2) The HS two-digit industries that degraded by ov@¥5with the 1996-1998 RCA average value greater than
lare: 54, 55, 60, 85, 92 (Table 4).
Among them, Taiwan also faced the same situatiothf®“42", “63” industries.

(3) The HS two-digit industries with the 19961998 RCA average value and the 2602007 RCA average value
all greater than 2 are: 54, 55, 60, 85, 92 (Tahle 5
Among them, Taiwan also maintain extremely strorgogt competitiveness advantage for “55”, “60”, "92
industries.

4. Japan’s export to the US market
(1) The HS two-digit industries that improved by ov@eb with the 20052007 RCA average value greater than

lare: 65, 86, 81, 87, 37, 38 (Table 4).
(2) The HS two-digit industries that degraded by ov@¥5with the 1996-1998 RCA average value greater than

lare: 70 (Table 4).
(3) The HS two-digit industries with the 1996.998 RCA average value and the 2602007 RCA average value

all greater than 2are: 37 (Table 5).

Table 4: Analysis of the 1996-1998 RCA average value and the 20652007
RCA average value of South Korea, Japan’s export tthe US market

South Korea'’s export to the US market Japan’s eéxpahe US market

HS 1996 ~|2005 ~|Variation [HS 1996 ~|2005 ~|Variation
1998 2007 rate 1998 2007 rate (b-a)
RCA RCA (b-a) /a RCA RCA la
average |average average |average
value (a)|value (b) value (a)|value (b)

25 Salt; sulphur; ear{0.0828 1.4667 16.7125| 6bleadgear and pa|0.1879 1.0185 | 4.4211

and stone; plasteril thereof

materials, lime an

cement

89 Ships, boats an0.1735 |2.0083 10.5751] 8Railway or tramwa|0.3121 1.2222 2.9162

floating structures locomotives,

rolling-stock & parts
thereof; track fixture
fittings & parts thereo
mechanical traffi
signaling equipment

87 Vehicles other thg0.6509 |2.0066 | 2.0830 | 81 Other base nsgab810 1.4419 1.1175
railway or tramwa cermets; articles thereof
rolling-stock, and part
and accessories thereof
52 Cotton 1.1727 | 3.3357 1.8444| 8fehicles other thgl1.9461 | 3.3008 | 0.6961
railway or tramwa
rolling-stock, and part
and accessories thereof
40 Rubber and articlg1.3041 | 2.2204 | 0.7026 | 37 Phgtaphic 0[3.2938 |5.4317 | 0.6491

thereof cinematographic goods
42 Articles of leatheq1.5508 | 0.1163 -0.9250| 38 Miscellaneou|1.7283 | 2.6413 | 0.5283
saddlery & harnes chemical products

travel goods, handbag
articles of animal gut
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67 Prepared feathers
down & aticles made ¢
feathers or of dow
artificial flowers; article
of human hair

1.7667

0.2202

-0.8753

62 Articles of apparel an1.3258

clothing accessories,
knitted or crocheted

0.2985

-0.7748

63 Other made up texti
articles;  sets;  wof
clothing and worn textil
articles; rags

1.0828

0.2963

-0.7264

92 Musical instrument
parts and accessories
such articles

4.9744

2.1528

-0.5672

96
manufactured articles

Miscellaneug1.7445

0.8488

-0.5135

70 Glass and glassware

»1.0325

0.5043

-0.5115

Source: Calculated by the author.

Table 5: The analysis of the HS two-digit industrie with the 1996~1998 RCA average value and
the 2005~2007 RCA average value greater than 2 of South Koag Japan’s export to the US market

South Korea'’s export to the US market Japan’s éxpdhe US market

HS 1996  ~|[22005 ~|HS 1996 ~ 199822005 ~
1998 RCA2007 RCA RCA averag{2007 RCA
average |average value average
value value value

54 Man-made filaments 6.3241 3.8258 |37 Phdographic 3.2938 5.4317

55 Man-made staple fibres 3.7138 4.9676 |cinematographic goods

60 Knitted or crocheted fabrics 8.0317 9.7111

85 Electrical machinery ¢2.5971 2.3125

equipment & parts therec

sound recorders & reproduce

television image & sourn

recorders &reproducers

92 Musical instruments, pai4.9743 2.1528

and accessories of such articlgs

Source: Calculated by The Author.

Summary of the above analysis of real evidencecaids the existence of the strengthening and weaken
relationship between each country’s RCA variations.

Analysis of the correlation coefficients between wlustries for the change of export patterns to findbut if they are
related to the shifting of regional comparative adantage — exploration of the industries in Japan, Gha, South
Korea, and Taiwan that export to the US market by ompetition or shifting market

The study employed the Clark et. al (2005) methuat if a certain regional industry’s RCA value bees
smaller while it becomes larger in another regithg correlation coefficient significantly shows thappening of
shifting effect of export comparative advantagef. celrtain industries in certain regions obtain cangpive advantage
at the same time and become more competitive, hadcorrelation coefficients also show significardsitive
correlation, it represents that these industried@a certain degree competing between each iottieese regions.
The sectors in the US market where Japan’s areacel by Taiwan's and Korea's or Taiwan’s and Sdktiiea’s are
replaced by Mainland China’s

When comparing between Japan, China, South KordaTaiwan from 1996-1998 and 20052007, many
sectors experienced opposite direction of changeRGA values. If, when Japan lost comparative athge in
certain industries while Taiwan or Korea gained parmative advantage and became more competitive5(2Q007
RCA average value greater than 1), meanwhile foyel2s from 1996-2007 the Corr (Taiwan, Japan) or Corr (Taiwan,
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South Korea) were negative under 0.05 significdregel, then we may conclude that the comparatiweaathges of

Japan’s export to the US were to a certain dedréged to Taiwan and South Korea.

According testhiandard, we

also find Taiwan and South Korea's comparative athges to a certain degree were shifted to Maini@htha's

industries (Table 6).

Table 6: Analysis of the industries that the compaative advantages of Japan’s exports to the US wete a certain
degree shifted to Taiwan and South Korea, or the eoparative advantages of Taiwan and South Korea’s ta
certain degree were shifted to Mainland China

In the US

Market

The

shifted to Taiwan

industries of Japan’s with
comparative advantages tccartain degre

th

The industrie
of Japan’s wit
their

The industries of

their comparative advantages
a certain degree shifted

Taiwan’s wi

The industries of Sou

Korea’s

comparative advantag

with  thei

comparative  |[Mainland China to a certain dege
advantages shiffed to Mainlang
a certain degre China
shifted to Sout
Korea
HS Corr None HS Corr HS Corr
(Taiwan,Japany ( Taiwan ( China -
96~2007 China) 1996~ South
2007 Korea) 1996~
2007
54 ( Man-madg-0.656* 65 (Headgear ar-0.720** |73 -0.591*
filaments) parts thereof ( Articles
70 ( Glass and-0.850** 84 ( Nucleal-0.618* of iron or
glassware reactors, boiler steel)
85( Electrical machiner|-0.804* machhery  an
& equipment & part mechanical
thereof; sound recorde appliances;  parfs
& reproducers thereof)
television image ¢
sound recorde
&reproducers

*: under 0.05 significance level;

Source: Calculated by The Author.

**under 0.01 significance level

The industries in the US market where Japan’s arapeting with Taiwan's and South Korea's, and Taiwand South

Korea’'s are competing with Mainland China’s
When comparing between Japan, China, South KordaTaiwan from 1996-1998 and 20052007, many

industries experienced the same direction of cremg&CA values.

When certain industries of Japand Taiwan’s

or South Korea's gained comparative advantageheasame time and became more competitive (20087 RCA
average value greater than 1), meanwhile for 12syram 1996~2007 the Corr (Taiwan, Japan) or Corr (Taiwan,
South Korea) were positive under 0.05 significalesel, then we may conclude that these sectoramdrds in the US
market were to a certain degree competing with daisvand South Korea’s.
the industries of Taiwan’s and South Korea’s in W® market to a certain degree were competing W#inland

China’s (Table 7).

According to this standamel also find
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Table 7: The analysis of the industries in the US arket where Japan’s are competing with Taiwan’s andSouth
Korea'’s or Taiwan’s and South Korea’s are to certain degree competing with Mainland China’s

In the US market
The industries of Japan’s tiThe industries dThe industries of Taiwan’s that §The industries of Sou
are to a certain degrgJapan’s that are tato a certain degree competingthyiKorea’s that are {
competing with the Taiwan’s |certain degrgthe mainland China’s certain degree competi
competing with th with Mainland China’s
South Korea’s
HS Corr HS Corr HS Corr HS Corr
( Taiwan,Japan (' South ( Taiwan,China ( China
1996-2007 Korea, 1996-2007 South
Japan) Korea )
1996~2007 1996~2007
40 ( Rubbe|0.927** 40 ( Rubbe|0.777** |70 ( Glass an{(0.621* 55
and article and article glassware (Man-madg0.704*
thereof) thereof) staple
99 ( Special0.943** 87 ( Vehicleg0.943** |85 ( Electrical0.973** fibres)
commoditie other  thai machinery &
not railway  of equipment &
classified) tramway parts  thereo
rolling-stock sound recorde
parts an & reproducers
accessories television
thereof) image & soun
recorders
&reproducers

*: under 0.05 significance level; **under 0.01 significance level
Source: Calculated by The Author.

Using correlation coefficients to explore the scaléndustrial structure change in the same regiand the correlation
of development pattern in different regions todi#ing development in or competing with each othe

In the same region, if the correlation coefficieotfRCA values from period 0 to period t are highindicates the
industrial structure change is small from periodoOperiod t; conversely, if the correlation codtiats are low, it
indicates the industrial structure change is large. different regions, if the correlation coefats of RCA values
from period 0 to period t are high, then it indesathat the industrial comparative advantage devedmt pattern in a
certain region is following another region. Thexe significant positive correlations between Solifrea and
Taiwan’s export products to the US market (Table&)resenting that the two countries are competiitly each other,
and the movement changes of the two countries’'stidis are also considerably consistent. In timeesperiod, the
patterns of export to the US between Taiwan andhiad China, Japan, and between Mainland Chinalapdn are
rather not correlated.

Table 8: Analysis of the correlation coefficientsdr RCA values of export to the US
between Taiwan and China, South Korea, Japan, andlina and Japan

Year Country Taiwan/China Taiwan/South Korea Taiwan/Japan Chaysn
1996 0.202* 0.524** 0.169 -0.102
1997 0.172 0.650** 0.175 -0.079
1998 0.143 0.636** 0.183 -0.083
1999 0.152 0.640** 0.183 -0.126
2000 0.163 0.554** 0.185 -0.075
2001 0.118 0.546** 0.171 -0.051
2002 0.152 0.620** 0.165 -0.081
2003 0.155 0.662** 0.177 -0.092
2004 0.181 0.631** 0.203* -0.056
2005 0.194 0.686** 0.177 -0.065
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2006 0.191 0.555** 0.189 -0.091
2007 0.200* 0.501** 0.198 -0.057
*: correlation coefficient under 0.05 significarlegel; ** : correlation coefficient under 0.01 significancedevSource: Calculated by the author.

The pattern of Taiwan’s 2007 export to the US vedher similar to the pattern of Japan’s 1996 exfmwthe US,
indicating Taiwan'’s export pattern followed Japaarsl has not developed at the same pace as Jépails 9).

Table 9: Analysis of the correlation coefficientsdr RCA values of export to the US between Taiwan,
South Korea of 2007 and Japan from 19962007

C 1996 1997 1998 | 1999 2000 2001 2002 2003 2004 206 | 2007
ountry

Taiwan of 2007versug0.29** |0.27** |0.26* |0.25* |0.24* |0.23* |0.21* |0.21* |0.21* |0.17 [0.19 | 0.20
Japan of each year
South Korea of 2000.19 0.17 0.18 | 0.19| 0.17| 0.16 0.1% 0.18 0.19 0{81*0|0.19
versus Japan of eg
year
*: correlation coefficient under 0.05 significarlegel; ** : correlation coefficient under 0.01 significancede\Source: Calculated by the author.

Year

Mainland China’s pattern of export to the US folbWaiwan and its correlation coefficient of RCAualof 2007
with Taiwan of 1996 is 0.44, which indicates thatiMand China is following closely the developmemite of Taiwan
closely to move forward. The correlation coeffiti@f RCA value for export to the US between MamdaChina of
2007 and South Korea of 1996 is 0.23, which in@isdhat the pattern of export products to the U#dsen Mainland
China of 2007 and South Korea of 1996 is to a aedagree similar (Table 10).

Table 10: Analysis of the correlation coefficientfor RCA values of export to the US
between Mainland China in 2007 and Taiwan, South Kea from 1996~2007

1996 1997 | 1998 | 1999| 2000 20031 2002 20p3 2004 2p@®6 22007

Year
Country
Mainland China 0
2007 versus Taiwg0.44** |0.39** |0.36** |0.34** |0.34** |0.29** |0.27** |0.25* |0.26* |0.22* |0.20* |0.20*
of each year
Mainland China 0
2007 verss South0.23* 10.18 0.18 0.18 0.16 0.14 0.12 0.06 0.03 0.0203 |0.01
Korea of each yea
*: correlation coefficient under 0.05 significarlegel ; ** : correlation coefficient under 0.01 significancedeSource: Calculated by the author.

In summary of the correlation coefficients of RCa#lues of export to the US from 2007 to 1996 foradgChina,
South Korea and Taiwan to observe the scale ofrégtraicture change for each country’s industriethe correlation
coefficients are small, it represents the indulstrigort structure change is large. It is worthntr@ning that this is
derived from Table 11: the industrial correlatiarefficient was only 0.36 for Korea’s export to tH& from 1996 to
2007, which indicates that this country has a aedagree of change in the content of export pradtecthe US during
that 12-year period.

Tablel11: Analysis of the correlation coefficient oRCA of export to the US market for Taiwan,
China, South Korea and Japan of 1996 versus 2007

Taiwan Mainland China South Korea Japan

Country
Year
1996 versus 2007 0.80** 0.90** 0.36** 0.87**
** : correlation coefficient under 0.01 significancedkev
Source: Calculated by the author.
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CONCLUSIONS AND SUGGESTIONS

Conclusions

In summary of the above, the enhancement of RChegtan be deemed as the improvement of indusijoairt
competitiveness, therefore the conclusions ofghigy are specifically illustrated as follows:
1. Interms of “the exploration of RCA variation toadyze the enhancement rate and reducing rate”:

During 1996~1998 and 20052007, the number of Taiwan’s industries with tHeE€A values of export to the
US greater than 1, i.e. the industries having alsiveng export competitiveness increased from 22&adtems of
industry; while Japan increased from 14 to 18 itefnsmdustry; and China maintained 36 strong itehmwyever South
Korea decreased from 21 to 19 items of industry.
2. ltis found for “using RCA values to inspect whatlige changes of export pattern were correlatetig¢cshifting of

regional comparative advantages”

(1) The sectors of Japan’s which were to a certainegeggplaced by Taiwan’s: HS54 (Man-made filameht§)70
(Glass and glassware), HS85 (Electrical machinerye@uipment & parts thereof; sound recorders &
reproducers, television image & sound recordergpgducers).

(2) The sectors of Taiwan's which were to a certainrdegeplaced by Mainland China’s: HS65 (Headgedr an
parts thereof), HS84 (Nuclear reactors, boilers;himery and mechanical appliances; part thereof).

(3) The sectors of South Korea’s which were to a certigigree replaced by Mainland China's: HS73 (Aegabf
iron or steel).

(4) The sectors of Japan’s which were to a certainedegompeting with Taiwan’s: HS40 (Rubber and arsicl
thereof), HS99 (Special commaodities not classified)

(5) The sectors of Japan’s which were to a certain edegoompeting with South Korea’s: HS40 (Rubber and
articles thereof), HS87 (Vehicles other than rajwar tramway rolling-stock, and parts and accessori
thereof).

(6) The sectors of Taiwan's which were to a certainrdegompeting with Mainland China’s: HS70 (Glasd an
glassware), HS85 (Electrical machinery & equipméntparts thereof, sound recorders & reproducers,
television image & sound recorders &reproducers).

(7) The sectors of South Korea’'s which were to a certéegree competing with Mainland China’s: HS55
(Man-made staple fibres).

3. Itis found for “using RCA correlation coefficients explore whether the changes of export pattarihe same
region or different regions were correlated”

(1) AThere is significant positive correlation betwadn products of South Korea and Taiwan’s exporthéoUS,
which indicates that the two countries are comgetivith each other and the two countries’ industrial
movement changes are also considerably consistent.

(2) Taiwan follows Japan in its pattern of export te thS but has not developed at the same pace watnJjeet.

(3) Mainland China follows Taiwan in its pattern of expto the US, and it follows Taiwan’s developmenite
closely to move forward.

(4) Since 1996, the product structure of South Koregfsort to the US has changed to a certain degree.

Suggestions

In summary of the above analysis, the enhancemeRGA values can be deemed as the improvement of
industrial export competitiveness, which could hettfer analyzed into more detailed items of prosluctr the
effectiveness of trade as future study. It is liogeat this article can be helpful for the underdiag of the trade
relationship between Taiwan and each competing tcesn as well as the changing trends of TaiwaXpoet
competitiveness.
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